Klebsiella pneumoniae causes a fatal disease in human being. The pathogen is associated with respiratory tract and lung infection responsible for respiratory mechanism. K. pneumoniae strain Borkar was also found to affect the respiratory mechanism of plant root system in Solanaceous plants. The bacterium blocks the root respiration, producing anaerobic condition and alcohol emitting foul smell in the root surrounding, which results in wilting and death of the plants (plant mortality).
Introduction
Bacterial disease causes substantial losses in crop plant. 1 Occurrence of new disease poses a serious threat to crop plant and ecosystem. Recently a new bacterial disease known as root bark necrosis and wilt of pomegranate was observed in pomegranate orchard of Mahatma Phule Agric. Univ., India 2 and the causal bacterium was identified as Klebsiella pneumoniae strain Borkar. Whether this bacterium is specific to its host pomegranate or it can infect the other hosts also is not yet known. Therefore, the studies on host range of this bacterium were carried out with the types of symptoms it incite in other plant crop.
Materials and methods

The bacterium Klebsiella pneumoniae
The bacterium K.pneumoniae used in present study was isolated from the root bark necrosis of the wilted plants of pomegranate. The bacterium was isolated by following the routine method of plant pathogenic bacterial isolation then identified. 
Preparation of soil infested with Klebsiella pneumoniae
The well mixed soil (comprising of soil 50%+ sand 25%+ compost 25%) was sterilized in autoclave under steam for 30 minutes for 3 consecutive days. The plastic pots were sterilized by methylated spirit and were filled with sterile soil (2kg in each pot).
The bacterial growth of K. pneumoniae strain Borkar grown in nutrient broth (3g beef extract, 5g peptone, 20g sucrose, water 1L) for 4-5 days on rotary shaker in 2 litre flasks was added to soil at the rate of 1 litre per pot (1010CFU/L of water) and mix thoroughly and left for incubation for 8-10 days and the soil was mixed well before sowing and/ or transplanting.
Testing of different plants for their reaction to the causal bacterium:
The seeds of various crop plants were sown in soil infested with K. pneumoniae in three replications. Similarly the seedlings of vegetables viz. tomato, chilli, eggplant and onion (30days old) were transplanted in pots infested with the causal bacterium in three replications. The plants of betel vine, banana, pomegranate and grapevine were also planted in pots infested with the causal bacterium. Proper control was maintained by growing all the plants in pots contained uninfested soil.
The pots were kept in environmentally controlled polyhouse (temperature 29±2°C, relative humidity 93 with misting of water for 1minute at an interval of 30minutes) to assess the plants for their reaction to K. pneumoniae.
The observations were recorded up to 45 days.
Results
Out of 32 crop plants tested for their reaction to Klebsiella pneumoniae strain Borkar, 6 plants were observed to succumb to the bacterial association. The seedlings of 3 Solanaceous vegetable crops viz. tomato, eggplant and chilli wilted (Figure 1 ) within 8days due to K.pneumoniae. Ladies finger, green gram and horse gram showed wilting in 21, 22 and 31days, respectively (Table 1) . The symptoms of plant mortality include the wilting of the affected plant seedlings and /or plants and foul smell of the root system. The association of the bacterium was observed on all over the root surface but not in the root tissues under microscopic examination. There was no change in root morphology or its discolouration.
Pathogenic potentiality of the bacterium of Klebsiella pneumoniae strain Borkar on different plants
Discussion
The bacterium K. pneumoniae in human being affect the respiratory mechanism and in plant also possibly the same mechanism might be playing a role for root respiration. The roots of the plant take the oxygen required for respiration from the air present in between the soil particles by the process of diffusion. The extension of the epidermal cells of the root, known as root hair are in contact with the air in the soil. Oxygen (from air between the soil particles) diffuses into the root hair and reaches all the other cells of the root for respiration.CO 2 produced in the cells of root during respiration moves out through the same process of diffusion. Thus, the respiration in roots occurs by the diffusion of respiratory gases (oxygen and carbon dioxide) through the root hair. 4, 5 Whenever the oxygen is not available to the root for aerobic respiration, the roots anaerobically respire by producing alcohol and this concentration of alcohol kills the plant.
The causal bacterium was found to cover all the root surface area thereby binding the site of respiration and hindering the diffusion of gases into the root hair cells and thereby the respiration. Due to blockage of passage of respiration, the seedlings respire anaerobically producing alcohol and giving foul smell to the root system. This produced alcohol was probably responsible for the wilting of crop seedlings of tomato, chilli and brinjal. 6, 7 Also, the bacterium was found to affect the respiratory mechanism of root system and thus without the invasion of pathogen into the host root tissues the wilting was caused. The wilting, death of seedlings and plants may be caused due to hindrance in root respiration due to weak the roots and cause plant mortality.
K. pneumoniae causes fatal disease to the human called pneumonia. 8 The pathogen is associated with respiratory tract and lung infection 9 responsible for respiratory mechanism. The plant pathogenic K.pneumoniae strain Borkar was also found to affect the respiratory mechanism of plant root system, which was susceptible and succumb to it. The bacterium block the root respiration, producing anaerobic condition and alcohol in root surrounding, which causes wilt and death of the seedlings and plants. 10 This is the first report of this bacterium as a causal of plant mortality.
